Magnesium sulfate treatment decreases N-methyl-D-aspartate receptor binding in the rat brain: an autoradiographic study.
We determined the effect of peripherally administered magnesium sulfate on N-methyl-D-aspartate (NMDA) receptor binding capacity in various regions of the rat brain. Three separate experiments were performed. 1) Six rats were injected intraperitoneally with 270 mg/kg of magnesium sulfate, followed by 27 mg/kg every 20 minutes for 4 hours; controls (n = 6) received saline. 2) Six rats received intraperitoneal injections of magnesium sulfate (270 mg/kg) every 4 hours for 24 hours, while six received saline. 3) Six rats received intraperitoneal magnesium sulfate (270 mg/kg) every 12 hours for a total of 2 weeks, and six received saline. Rats were subsequently perfused and sacrificed, and their brains were dissected, rinsed, and frozen. Cryostat sections were taken, labeled by in vitro [3H]-CGP 39653, assayed autoradiographically, and mounted on Ultrofilm for 4 weeks. Optical density measurements of binding on each section were performed using an image analyzing system. Eleven brain regions were sampled: 1, 2) frontal and occipital cortex; 3-7) hippocampus--CA-1, CA-3, stratum radiatum, stratum oriens, dentate gyrus; 8) thalamus; 9) hypothalamus; 10) caudate nucleus; and 11) cerebellum. The NMDA receptor binding density in the hippocampus was significantly higher than in all other brain regions in all three experiments. In experiment 1, there was no significant effect on NMDA receptor binding. However, prolonged systemic administration of magnesium sulfate for 24 hours resulted in significantly reduced [3H]-CGP binding in all brain regions sampled. After chronic magnesium sulfate administration (2 weeks), the [3H]-CGP binding was still reduced in the cortex and some regions of the hippocampus; however, there was no significant change in other regions. Peripheral treatment with magnesium sulfate results in a significant reduction in the NMDA receptor binding capacity in the rat brain. These results support the hypothesis that magnesium central activity is mediated, at least in part, via the NMDA receptor.